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which have one principal axis and perpendicular to it two or three secondary axes, i.e. to the tetragonal or hexagonal systems. The optic axis coincides with the principal crystal-lographic axis. The crystals of the regular system do not differ optically from isotropic substances, since from their crystallographic symmetry a = b = c.
Rhombic, monoclinic, and triclinic crystals can be optically biaxial. In the first the axes of crystallographic symmetry coincide necessarily with the axes of electric symmetry, since in all its physical properties a crystal has at least that symmetry which is peculiar to its crystalline form. In monoclinic crystals the crystalline form determines the position of but one of the axes of electric symmetry, since this latter is perpendicular to the one plane of crystallographic symmetry. In triclinic crystals the axes of electric symmetry have no fixed relation to the crystalline form.
In the case of uniaxial crystals (a = Z>) the ovaloid becomes, according to (30), the surface of revolution
p» = a* + («» _ fl»)fl8a .....     (36)
According as this surface is flattened or elongated in the direction of the axis, the crystal is said to be positively or negatively uniaxial. Thus in the former a > c, in the latter a < c. According to (35), in positive crystals the ordinary wave travels faster, i.e. is less refracted, while in negative crystals the ordinary wave is more strongly refracted than the extraordinary. Quartz is positively, calc-spar negatively, uniaxial.
8. Determination of the Direction of the Ray from the Direction of the Wave Normal.— Let the direction cosines of the ray be m, n, p. From the considerations presented on 313 and equation (25) on page 273,
m : n : p = y Y - PZ : aZ - yX : ftX - aY.    .    (37) But from equations (13) and (16) on page 315,
X- Y:Z= *«3R:Ja&:««p .....    (38) that the direction of vibration is alone determinative of the characteristics of the wave. If this is unchanged, the velocity of the wave is unchanged even though the direction of the wave normal varies.
